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CHEMICAL INTERMEDIATES USEFUL IN AGRICULTURE 

The present invention provides chemical compounds which are useful as 
intermediates for the preparation of agrochemicals (especially fungicides), 
to processes for preparing said chemical compounds and to methods of using 
them to prepare other intermediates. 

The compounds of the invention can be used to prepare fungicidal 
acrylic ester derivatives, for example those known from EP-178826, 
EP-370629, EP-414153, EP-460575, W093/16986, W092/18494, W090/07493 f 
EP-586393 or W094/08968. 

The present invention provides a compound of formula (I), wherein R is 
hydrogen or methyl; or a compound of formula (la) wherein M is an alkali 
metal or alkaline earth metal cation and n is 1 or 2. 

It is preferred that M is an alkali metal (especially sodium or 
potassium) . 

In one aspect present invention provides a process for the preparation 
of a compound of formula (I), wherein R is methyl, the process comprising 
reacting isochromanone with trimethyl orthoformate in the presence of an 
acid anhydride. 

In another aspect the present invention provides a process for the 
preparation of a compound of formula (I), wherein R is hydrogen, the 
process comprising reacting a compound obtainable by treating isochromanone 
with a source of methoxide anions, with an alky! formate and acidifying the 
product so formed. 

In a further aspect the present invention provides a process for the 
preparation of a compound of formula (I), wherein R is hydrogen, the 
process comprising the stepsj^ 

(a) reacting isochromanone with a source of methoxide anions; and, 

(b) reacting the product of step (a) with an alkyl formate and acidifying 
the product so formed. 

In a still further aspect the present invention provides a process for 
the preparation of a compound of formula (I), wherein R is methyl, the 
process comprising reacting a compound obtainable by treating a compound of 
formula (I), wherein R is hydrogen, with a suitable base, with a suitable 
methyl at ing agent. 
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In another aspect the present invention provides a process for the 
preparation of a compound of formula (I), wherein R is methyl, the process 
comprising the steps: 

(a) reacting a compound of formula (I), wherein R is hydrogen, with a 
suitable base; and, 

(b) reacting the product of step (a) with a suitable methylating agent. 
In yet another aspect the present invention provides a process for the 

preparation of a compound of formula (I), wherein R is methyl, the process 
comprising the steps: 

(a) reacting a compound obtainable by treating isochromanone with a 
source of methoxide anions, with an alkyl formate and acidifying the 
product so formed; 

(b) reacting the product of step (a) with a suitable base; and, 

(c) reacting the product of step (b) with a suitable methylating agent. 
In a further aspect the present invention provides a process for the 

preparation of a compound of formula (I), wherein R is methyl, the process 
comprising the steps: 

(a) reacting isochromanone with a source of methoxide anions; 

(b) reacting the product of step (a) with an alkyl formate and acidifying 
the product so formed; 

(c) reacting the product of step (b) with a suitable base; and 

(d) reacting the product of step (c) with a suitable methylating agent. 
In a still further aspect the present invention provides a process for 

the preparation of a compound of formula (II), wherein X is chlorine or 
bromine, the process comprising reacting a compound of formula (I), wherein 
R is methyl, with a thionyl halide of formula S0X 2 (wherein X is as 
previously defined) and reacting the product so formed with methanol. 

In another aspect the present invention provides a process for the 
preparation of a compound of formula (II), wherein X is chlorine or 
bromine, the process comprising the steps: 

(a) reacting a compound obtainable by treating a compound of formula of 
formula (I) ( wherein R is hydrogen) with a suitable base, with a 
suitable methylating agent; and, 

(b) reacting the product of step (a) with a thionyl halide of formula 
SOXg (wherein X is as previously defined) and reacting the product so 
formed with methanol. 
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In yet another aspect the present invention provides a process for the 
preparation of a compound of formula (II), wherein X is chlorine or 
bromine, the process comprising the steps: 

(a) reacting a compound of formula (I), wherein R is hydrogen, with a 
suitable base; 

(b) reacting the product of step (a) with a suitable methylating reagent; 
and, 

(c) reacting the product of step (b) with a thionyl halide of formula 
SOXg (wherein X is as previously defined) and reacting the product so 
formed with methanol. 

In a further aspect the present invention provides a process for the 
preparation of a compound of formula (II), wherein X is chlorine or 
bromine, the process comprising the steps: 

(a) reacting a compound obtainable by treating isochromamone with a 
source of methoxide anions, with an alkyl formate and acidifying the 
product so formed; 

(b) reacting the product of step (a) with a suitable base; 

(cX reacting the product of step (b) with a methylating agent; and, 

(d) reacting the product of step (c) with a thionyl halide of formula 
SOX2 (wherein X is as previously defined) and reacting the product so 
formed with methanol. 

In a still further aspect the present invention provides a process for 
the preparation of a compound of formula (II), wherein X is chlorine or 
bromine, the process comprising the steps: 

(a) reacting isochromamone with a source of methoxide anions; 

(b) reacting the product of step (a) with an alkyl formate and acidifying 
the product so formed; — 

(c) reacting the product of step (b) with a suitable base; 

(d) reacting the product of step (c) with a methylating agent; and, 

(e) reacting the product of step (d) with a thionyl halide of formula 
S0X 2 (wherein X is as previously defined) and reacting the product so 
formed with methanol. 

In another aspect the present invention provides a process for the 
preparation of a compound of formula (I), wherein R is methyl, the process 
comprising the steps: 

(a) reacting isochromanone with a source of methoxide anions; 
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(b) reacting the product of step (a) with an alkyl formate; and, 

(c) reacting the product of step (b) with a methylating agent. 

In yet another aspect the present invention provides a process for the 
preparation of a compound of formula (II), wherein X is chlorine or 
bromine, the process comprising the steps: 

(a) reacting isochromanone with a source of methoxide anions; 

(b) reacting the product of step (a) with an alkyl formate; 

(c) reacting the product of step (b) with a methylating agent; and 

(d) reacting the product of step (c) with a thionyl halide of formula 
SOXg (wherein X is as previously defined) and reacting the product so 
formed with methanol. 

It is preferred that X is chlorine. 

Scheme 1 shows the processes of the present invention in pictorial 
fashion. 

A compound of formula (I), wherein R is methyl, can be prepared by 
reacting isochromanone with trimethyl orthoformate in the presence of an 
acid anhydride (preferably an alkyl acid anhydride [wherein alkyl 
preferably contains from 1-6, especially 1-4, carbon atoms in a straight or 
branched chain], such as acetic anhydride or iso-butvric anhydride), 
optionally in a solvent (such as the alkyl acid anhydride or trimethyl 
orthoformate or a mixture of the two and/or optionally an inert solvent, 
for example a hydrocarbon solvent (such as toluene or a xylene)), at a 
suitable temperature (preferably in the range 20-250°C, especially 
50-200°C, for example 90-150°C), and at a suitable pressure in the range 
0.1-10 atmospheres, such as atmospheric or autogenic pressure. 

A compound of formula (I), wherein R is hydrogen, can be prepared by 
reacting isochromanone with a source of methoxide anions (for example from 
an alkali metal methoxide or an alkaline earth metal methoxide, for example 
sodium, potassium, calcium or magnesium methoxide) and reacting the product 
so formed with an alkyl formate and then acidifying the reaction mixture 
with a suitable acid (preferably a mineral acid, such as hydrochloric 
acid). It is preferred that this preparation is conducted in the presence 
of a solvent (preferably present by way of an excess of alkyl formate or, 
alternatively, an ether, for example tetrahydrofuran) and at a suitable 
temperature (such as in the range -30°C to 50°C, for example -20°C to 
30°C) . It is preferred that the source of methoxide anions is from sodium 
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methoxide and it is further preferred that the sodium methoxide is freshly 
prepared. 

An alkyi formate is preferably a C 1-4 alkyl formate, for example 
methyl formate, ethyl formate, n-propyl formate, iso -propvl formate, 
n-butyl formate or tert-butyl formate. It is preferred that the alkyl 
formate is methyl formate. 

A compound of formula (I), wherein R is methyl, can be prepared by 
treating a compound of formula (I), wherein R is hydrogen, with a suitable 
base (such as an alkaline earth or alkali metal hydroxide, bicarbonate or 
carbonate, for example sodium hydroxide, sodium bicarbonate or potassium 
carbonate), and reacting the product so formed with a suitable methylating 
agent (such as dimethyl sulphate or methyl iodide). It is preferred that 
the preparation is carried out in a solvent (such as a polar solvent, for 
example N,N-dimethylformamide) . It is preferred that the methylation step 
is carried out in the temperature range -30°C to 90°C, such as -30°C to 
30°C, especially -10°C to 10°C. 

Alternatively, a compound of formula (I), wherein R is methyl, can be 
prepared by treating a compound of formula (I), wherein R is hydrogen, with 
methanol in the presence of a strong acid (such as sulphuric or 
hydrochloric acid), optionally in a suitable solvent (such as methanol 
itself) and at a suitable temperature (such as 10°C to 70°C, especially the 
boiling point of methanol). 

Alternatively, a compound of formula (I), wherein R is methyl, can be. 
prepared by reacting isochromanone with a source of methoxide anions (as 
defined above), reacting the product so formed with an alkyl formate (as 
defined above) and then treating the product formed with a suitable 
methylating agent (as def ined_above) . It is preferred that this 
preparation is conducted in a suitable solvent (such as a polar solvent, 
for example Ii f il-dimethylformamide) and in the temperature range -30°C to 
90°C, such as -10°C to 50°C, especial ly 0°C to 40°C. 

A compound of formula (II), wherein X is chlorine or bromine, can be 
prepared by reacting a compound of formula (I), wherein R is methyl, with a 
thionyl halide of formula SOX2 (wherein X is as previously defined), 
optionally in the presence of a solvent (preferably present by way of a 
excess of thionyl halide or, alternatively, a polar solvent such as 
H,Jl-dimethylfonnamide) and reacting the product so formed with methanol. 
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The preparation is carried out at a suitable temperature, preferably in the 
range 10-150°C, such as at the boiling point of the thionyl halide. It is 
preferred that this reaction is carried out in at least a small amount of 
H , H-d i met hy 1 f ormami de . 

The following Examples illustrate the invention. Where shown, 
infrared (IR) and nuclear magnetic resonance (NMR) data are selective; no 
attempt has been made to list every absorption. The following 
abbreviations are used throughout: 
ppm = parts per million s = singlet 

d = doublet m = multiplet 

GCMS = gas chromatography/mass spectroscopy 
THF = tetrahydrofuran 
DMF = U ( Jl-dimethy If ormami de 

EXAMPLE 1 

Step 1 

To a solution of 3-isochromanone (Compound (A) in Scheme 1 ) (6.35g, 
42.9mmol) in dry tetrahydrofuran (70ml) under nitrogen at 0°C was added 
sodium methoxide (4.63g, 85.8mmol) causing a slight rise in temperature. 
The mixture was recooled to 0°C and methyl formate (5.1g ( 85.8mmol) added 
over 10 minutes at this temperature. Once the addition was complete 
stirring was continued at 0°C for 10 minutes before the solution was 
allowed to warm to room temperature (21°C) whereupon it began to thicken 
and evolve carbon monoxide. More tetrahydrofuran (50ml) was added and 
stirring increased. After 3.5 hours additional sodium methoxide and methyl 
formate (2mol equalvalents of each) were charged to the reaction vessel at 
0°C and the reaction once more allowed to warm to room temperature. After 
22 hours analysis indicated that the reaction had ceased. The reaction 
mass was quenched into ice cold water (200ml), acidified to Congo Red using 
concentrated hydrochloric acid (18ml) and the organic phase separated. The 
aqueous phase was extracted with dichloromethane (3 x 180ml), the organics 
combined, water washed (2 x 100ml), dried over anhydrous sodium sulphate 
and concentrated in vacuo to yield 4-(a-hydroxy)methylene-2H-chromen- 
-3(4H)-one (ie Compound (B) in Scheme 1 ) (6.985g f 80%) as a brown/beige 
solid. 

(m/z) : 176 (M + ), 158, 130, 119, 102, 77, 63, 51. 
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NMR (CDCI3) : 12.4 <d,lH); 7.8 (d f lH); 7.35-7.0 (m f 4H); 5.3 (s,2H) ppm. 
Step Z 

The product of Step 1 (3.03g, 17.22nwnol) was dissolved in dry 
H,K-dimethylformamide (50ml) with stirring under nitrogen. Potassium 
carbonate (3.56g, 25.79mmol) was added and the brown solution cooled to 2°C 
whereupon dimethyl sulphate (1.63, 17.14mmol) was added dropwise over 10 
minutes whilst maintaining the temperature below 4°C. Once the addition 
was complete the reaction was stirred for 30 minutes at 4°C prior to being 
allowed to warm to room temperature. After 2 hours the reaction mass was 
quenched into water (50ml). The organic phase was separated and the 
aqueous phase extracted with diethyl ether (3 x 50ml). The organics were 
combined, water washed (2 x 50ml), dried and concentrated in. vacuo to yield 
4-(a-methoxy)methylene-2H-chromen-3(4H)-one (ie Compound C in Scheme 1 ) 
(3g ( 85%) as a beige solid (containing a small amount of DMF) . 
(m/z) : 190(M + ), 175, 161, 147, 118, 115, 103, 89, 63, 51, 39. 
NMR (CDCI3) : 7.9 (d,lH); 7.75 (s,lH); 7.4-7.1 (m,3H); 5.3 (s,2H); 4.0 
(s,3H) ppm. 
Step -3 

Thionyl chloride (8.115g, 68.5mmol) was added dropwise to the product 
of Step 2 (0.5g, 2.63rmnol) at room temperature. The solution so formed was 
boiled under reflux (approximately 75°C) for 4 hours and then allowed to 
stand overnight at room temperature. Excess thionyl chloride was removed 
by distillation prior to the dropwise addition of methanol (5ml) at room 
temperature. Once addition was complete the reaction mass was boiled under 
reflux for a further 1.5 hours. After this time methanol was removed on 
the rotary evaporator to yield E-methyl 2-(chloromethyl)pheny1-3-methoxy- 
-propenoate (0.458g, 72%) as -a yellow gum. 

(m/z): 242 ND 240 (M + ) , 210, 208, 196, 176, 149, 129, 115, 75. 

NMR (CDCI3) : 7.6 (s f lH); 7.5-7.0 (m,4Hh (s,2H); 3.75 (s,3H); 3.6 <s,3H) 

ppm. 

IR v max (thin film): 3000, 1750, 1700, 1630, 1440 cm 

example; i 

Isochromanone (3.3mol, Imol equivalent), trimethyl orthoformate (8mol 
equivalent) and acetic anhydride (2mol equivalent) were agitated at 100°C 
for 48 hours, and then at 110°C for 8 hours. GCMS analysis of the reaction 
mixture 3- Isochromanone (11) (0.52g, 3.3mmol), trimethyl orthoformate 
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(0.71g, 6.6mmol) and acetic anhydride (2.78g, 26nnno1) were heated at 100°C 
for 48 hours and then at 110°C for 8 hours. GCMS analysis of the reaction 
mixture showed 4-(a-methoxy)methylene-2H-chromen-3(4H)-one (je Compound C 
in Scheme 1 ) to be presentas a minor component. 

EXAMPLE 3 

Isochromanone (0.52g, 3.3mmol), trimethyl orthoformate (0.71g, 
6.6mmol) and acetic anhydride (2.78g, 26mmo1) were heated at 100°C for 48 
hours and then at 110°C for 8 hours. GCMS analysis of the reaction mass 
showed 4-(a-methoxy)methylene-2H-chromen-3(4H)-one (ie Compound C in Scheme 
I) to be present as a minor component. 

EXAMPLE 4 

Isochromanone (2.0g) was charged to a dry 100ml flask r with THF (14ml) 
under a nitrogen atmosphere. The solution was cooled to 5°C, sodium 
methoxide (1.6g) was added quickly and the mixture was cooled back to 5°C. 
Methyl formate (1.62g) was added and the mixture was stirred at 0-5°C for 
90 minutes after which time further THF (2ml) was added. The reaction 
mixture was stirred at ambient temperature overnight. Water (14ml) was 
added and the reaction mixture was acidified to congo red with concentrated 
hydrochloric acid. The aqueous was extracted with dichloromethane (3 x 
25ml). The combined extracts were dried over magnesium sulphate, then the 
solvent removed to leave 4-(a-hydroxy)methylene-2H-chromen-3(4H)-one as a 
beige solid (1.9g) . ~ 

EXAMPLE 5 

Isochromanone (2.0g) was charged to a dry 100ml flask, with methyl 
formate (14ml) under a nitrogen atmosphere. The solution was cooled to 5°C 
and sodium methoxide (1.6g) was added whilst maintaining the temperature 
below 8°C. The reaction mixture was stirred at 0-5°C for 70 minutes then 
at ambient temperature overnight. Water (14ml) was added and the resulting 
mixture was acidified to congo red with concentrated hydrochloric acid. A 
precipitate formed which was filtered at ambient temperature, washed with 
water (5ml), and dried in a vacuum desiccator to give 
4-(a-hydroxy)methylene-2H-chromen-3(4H)-one (2.0g) . 

EXAMPLE 6 

4-(a-Hydroxy)methylene-2H-chromen-3(4H)-one (6.8g) was charged to a 
250ml flask with DMF (100ml) and cooled to 10°C. Potassium carbonate 
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(8.5g) and dimethyl sulphate (4.8g) were added sequentially and the mixture 
stirred at 10°C for 3 hours. Water (100ml) was added and the aqueous 
mixture was extracted with dichloromethane (3 x 100ml). : The extracts were 
combined, washed with water (2 x 100ml), dried over magnesium sulphate and 
the solvent removed under vacuum to give 4- (a-methoxy) methyl ene-2H-chromen- 
-3(4H)-one as a brown solid (7.0g). 

- When this reaction was repeated a pale oil was obtained after solvent 
removal. Crystallisation from petroleum ether 80-100°C gave 
4- (a-methoxy) methyl ene-2H-chromen-3(4H) -one as yellow needles (melting 
point 97°C). 

EXAMPU 7 

4- (a-Methoxy) methyl ene-2H-chromen-3(4H) -one (1.9g containing circa 2% 
DMF) was charged to a 50 ml flask and blanketed with nitrogen. Freshly 
redistilled thionyl chloride (31. 2g) was added and the mixture was heated 
to reflux for 6 hours. Excess thionyl chloride was removed by atmospheric 
distillation and final traces of thionyl chloride were removed by applying 
vacuum. The reaction mixture was cooled to 0°C and methanol (15. Og) was 
added carefully. The resulting mixture was heated to reflux for 1 hour 
and stirred at ambient temperature overnight. Excess methanol was removed 
under vacuum to leave an orange oil. Trituration with hexane produced 
E-methyl 2- (chl oromethyl ) phenyl -3-methoxypropenoate as a yellow waxy solid 
(1.7g). 

EXAMPLE 8 

4- (a-Methoxy) methyl ene-2H-chromen-3(4H) -one (4g, containing 
approximately 2% DMF) was added to thionyl chloride (65. 2g) with stirring. 
The reaction mixture was refluxed for 1 hour after which time excess 
thionyl chloride was removed-ijy distillation. The residue was cooled to 
5°C and methanol (39. Og) added. The reaction mixture was stirred overnight 
at room temperature and then refluxed for 1 hour. Methanol was removed 
under reduced pressure to leave a residue, f -methyl 
2-(chloromethyl)phenyl-3-methoxypropenoate (1.26g) was obtained by 
crystallisation using cyclohexane:ethyl acetate 9:1. 

EXAMPLE 9 

This preparation of compound C (Scheme 1) goes via the sodium salt of 
anion (D) (Scheme 1). 

Isochromanone (2.0g) was dissolved in DMF (15ml) and the resulting 
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solution was sitrred and cooled to 5°C under nitrogen. Sodium methoxide 
(1.5g) was added and, after cooling the mixture back to 5°C # methyl formate 
(1.6g) was added. The reaction mixture was allowed to warm gradually to 
15°C and stirred at this temperature for 5 hours. The reaction mixture was 
cooled to 5°C f dimethyl sulphate (1.9g) added, and the resulting mixture 
was allowed to gradually warm to room temperature and was stirred over a 
weekend. Water (25ml) was then added and, after stirring for 1 hour, the 
mixture was extracted with dichloromethane (4x25ml). The organic extracts 
were combined, washed with water, dried and evaporated under reduced 
pressure to leave a residue which was redissolved in dichloromethane. The 
organic solution was washed with water, dried and evaporated to leave a 
1 iquid. 

Petroleum ether 80-100°C was added to the liquid and the mixture was 
heated. The petroleum ether solution was decanted off while hot, and when 
cool, 4-(a-methoxy)methylene-2H-chromen-3(4H)-one (0.5g) crystallised out 
of solution. 
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CHEMICAL FORMULAE . 
(In Description) 




* 
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CLAIMS 

1. A compound of formula (I) or (la): 



RO 



II 

CH 



0) 



wherein R is hydrogen or methyl; or 



I 



CH 



(la) 



M 



wherein M is an alkali metal or alkaline earth metal cation and n is 1 
or 2. 

2. A process for the preparation of a compound of formula (I): 



RO 



(I) 
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wherein R is methyl, the process comprising reacting isochromanone 
with trimethyl orthofonnate in the presence of an acid anhydride. 

3. A process for the preparation of a compound of formula (I): 



wherein R ;s hydrogen, the process comp[rising reacting a compound 
obtainable by treating isochromanone with a source of methoxide 
anions, with an alkyl formate and acidifying the product so formed. 

4. _A process as claimed in claim 3 the process comprising the steps: 
-(a) reacting isochromanone with a source of methoxide anions; and, 

(b) reacting the product of step (a) with an alkyl formate and 
acidifying the product so formed. 

5. A process for the preparation of a compound of formula (I): 




RO 




li 

CH 



(0 



wherein R is methyl, the process comprising reacting a compound 
obtainable by treating a compound of formula (I): 
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CH. 



RO 



(0 



wherein R is hydrogen, with a suitable base, with a methylating agent. 

6- A process as claimed in claim 5, the process comprising the steps: 

(a) reacting a compound of formula (I), wherein R is hydrogen, with a 
suitable base; and, 

(b) reacting the product of step (a) with a suitable methylating 
agent. 

7. A process as claimed in claim 6, the process comprising the steps: 

- (a) reacting isochromanone with a source of methoxide anions; 

(b) reacting the product of step (a) with an alkyl formate and 
acidifying the product so formed; 

(c) reacting the product of step (b) with a suitable base; and 

(d) reacting the product of step (c) with a suitable methylating 



agent. 



8. 



A process for the preparation of a compound of formula (I): 




ll 

CH 



RO 



(I) 



wherein R is methyl, the process comprising the steps: 
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(a) reacting isochromanone with a source of methoxide anions? 

(b) reacting the product of step (a) with an alkyl formate; and, 

(c) reacting the product of step (b) with a methylating agent. 



9. A process for the preparation of a compound of formula (II): 

,CH,x 




CH a O 

(ID 

wherein X is chlorine or bromine, the process comprising reacting a 
compound of formula (I): 




RO 



(I) 



wherein R is methyl, with a thionyl halide of formula SOX^ (wherein X 
is as previously defined) and reacting the product so formed with 
methanol . 

10. A process for preparing a compound of formula (II): 
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(H) 



wherein X is chlorine or bromine, the process comprising the steps: 

(a) reacting i sochromanone with a source of methoxide anions; 

(b) reacting the product of step (a) with an alkyl formate; 

(c) reacting the product of step (b) with a methylating agent; and 

(d) reacting the product of step (c) with a thionyl halide of formula 
SOX 2 (wherein X is as previously defined) and reacting the product 
so formed with methanol. 
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